Introduction disturbances. The classical example is 'acquired epileptic aphasia' or Landau-Kleffner syndr0me.l An increasing amount of clinical and electroSome childhood partial epilepsy syndromes with physiological data indicate that the cognitive persistent focal electroencephalographic disdeficits are directly related to the disturbed focal charges and continuous spike-waves during sleep electrical abnormality. The specific clinical symp-(CSWS) can lead to acquired neuropsychological toms depend mainly on the functional role of the cortical areas or areas affected by the epileptic process, at the time it becomes active.* When the cognitive deficit is severe and specific (i.e. language loss) with an acute onset and/or marked fluctuations, or if it improves rapidly with treatment, the epileptic nature of the problem is now generally accepted. When the onset of the deficit is more protracted and if the symptoms are nonspecific such as attention problems, behavioural difficulties, slowness or non-fluent speech, the relationship to the epilepsy is more difficult to establish or can remain unsuspected. This is particularly so if there is no real loss of cognitive abilities but only an insidious stagnation in learning.
The proof that such situations are real can only be provided if it can be shown that a rapid improvement of cognitive abilities occurs with effective anti-epileptic treatment and if a 'catchup' in the learning of a given skill which was previously impossible is observed.
We report a longitudinal observation of an llyear-old boy whose epilepsy was first diagnosed at age 5 years, and who illustrates this situation. He
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was followed from ages 7 to 11 years. We want to show the place of his epilepsy among the already recognized disorders within the spectrum of the neuropsychological disturbances observed in children with partial idiopathic epilepsies and CSWS. We suspect that it is probably a frequent manifestation, but also the most difficult to recognize and document.
Our case also indicates that after a prolonged period of stagnation, a learning ability can develop in these situations.
Materials
and methods _.--I--..
------..
Summary of case report
The course of the disorder and the major clinical data are summarized in Fig. 1 Objectives of the study and methods MR was first referred to us in December 1991 at the age of 7 years for detailed evaluation of his cognitive difficulties, associated with worsening of his paroxysmal EEG activity. He has been followed from that period until the age of 11 years 6 months. Further inquiry from his parents and school teachers revealed that he had suffered an insidious stagnation after normal development and had a dysfluent speech, possibly linked to a subtle-acquired dysphasia. We hypothesized that this could be a direct consequence of his epileptic syndrome and that we could be in a position to confirm this if his epilepsy (or EEG discharges) was responsive to a change in therapy. Thus, we needed to answer the three following questions: 1) What has been his deuelopmental course and what is the nature of his present neuropsychological problem.
Can a specific cognitive dysfunction be demonstrated?
The developmental history was extensively reviewed with the parents, the paediatrician, the child psychiatrist, the kindergarten and elementary school teachers.
Cognitive and language evaluations were videotaped and standardized tests were used (Weschsler Intelligence Scale for Children, form R&is&e (WISC-R),3 McCarthy,4 language tests from Chevrie-Muller,5
Raven Progressive matrices,'j Rey complex figure, ' Piaget's number concepts, etc). We also focused on the fluency of speech which appeared particularly affected, whereas no obvious aphasic problems were noticed. Fluency of speech was judged from videorecorded sessions which included comparative samples during free conversation, description of images and retelling of a read story.
The child's parents also completed an extensive behavioural questionnaire (257 questions) that we 2) Should there be positive response with a change in anti-epileptic therapy, is it possible to demonstrate a rapid cognitive improvement by comparative psychometric tests with parallel EEG improvement?
As soon as we saw the parental impression of rapid improvement with change in anti-epileptic drug therapy, the initial tests were repeated and the results were compared (Table 1) .
3) lf a rapid positive response occurs with antiepileptic drugs, it is possible to demonstrate a 'catchup' in a specific learning achievement which he should have made at his age and which was previously impossible?
We chose to study his ability and speed of learning to read as a possible index of cognitive 'catch-up' as soon as the rapid movement of general cognitive ability and behaviour was noted clinically. This choice was made because he had learned to recognize letters early and easily by 3 years of age, but had not progressed much beyond this stage from the onset or even before diagnosis of his epilepsy, despite regular exposure to written language in the first 2 years of elementary school and systematic teaching in the first grade. It was hypothesized that this could be related directly to his epilepsy and that rapid progresses could be anticipated with an effective anti-epileptic drug therapy.
His learning to read was evaluated with regular sessions over an 11-month period from the age of 7.4 to 8.1 years during which he moved to the reading of simple regular words to reading and understanding of complex sentences.g A detailed examination of written language (Batterie d'Evaluation du Langage ECrit) (BELEC) was performed at age 11.5.1°
Progress was also monitored by regular telephone calls with his teacher.
EEG evaluation
All standard records but one were registered with 21 electrodes using the 10 to 20 international system. Repeated records were obtained as close as possible to the time of the neuropsychological tests. The first four sleep EEGs were only brief sleep records, but the following six whole-night EEGs were monitored during the course of the next 4 years by ambulatory eight-channel EEG, Medilog Oxford 9200. When spike-wave activity was very active, almost continuous, it was quantified during 10s intervals, for example spike-wave activity during 8s out of 10s gave a density of 80%. This was repeated frequently through the whole night recording, especially if important fluctuations in the epileptic activity was observed. In this way the density of the epileptic activity could be plotted against time and the fluctuations of the density of the epileptic activity could be determined in a semiquantitative way. This allowed us to study the fluctuations of the epileptic activity during the whole night and also compare one recording with another.
Results
Psychological development and initial cognitive evaluation (Fig. 1 , Table 1) The child's early development had caused no concern. At 3 years, he had an excellent vocabulary, he knew the alphabet, several colours, finger names and right and left. His behaviour caused no problems and he learned eagerly. During the first 2 years of elementary school (from 5 to 7 years), he was passive and did not make any significant progress.
Later on, MR was described by his parents and child psychiatrist as anxious and immature and he was very much helped by regular professional support. He was easily upset, had mood changes and was sometimes aggressive. The main problems were his passivity, poor attention, fatiguability and infantile behaviour. (Table 2) When first tested at age 7 years 2 months and 7 years 3 months, he could only read respectively 2/ 13 and 3/11 simple words and sometimes he misidentified letters. He was then seen repeatedly during that year from the age of 7 years 6 months ( Table 2 ) and asked each time to read a list of selected words (regular, irregular and nonsense words). He was not given the correct answer nor did he rehearse in between sessions. During that year, he was in a private school where he received the same teaching as the other children without special tutoring. Reading efficiency (Claire and Bruno) and comprehension of written sentences (Khomsi) were measured at the end of the year and showed surprisingly good results (normal high scores, respectively 15/15 and 17/20). These data show that within 9 months, he moved from hardly decoding a few simple words to understanding complex written sentences. He continued to progress normally in the following years in reading and sp'elling. A detailed examination of written language (BELEC) performed in April 1996 (at age 11 years 5 months) revealed normal to superior performances in reading isolated words, in written comprehension and spelling.
Long-term fo//ow-up (Table 3) MR was examined at ages 8 years 2 months, 9 years 3 months and 11 years 4 months. His results on the WISC-R showed significant improvement the first year after change of treatment, then stable scores indicating that he continued to develop normally. There was no more discrepancy between the verbal and the non-verbal scores. He could follow the regular school programme although he was a little slower than his classmates and is still immature in his behaviour.
Electroencephalographic data (Table 4 and During the study from 5 years 6 months to 11 years, 15 recordings were obtained, five awake EEGs, three nap EEGs and six whole night recordings (Table 4) . During the whole observation period the background activity during waking remained normal with an alpha activity 8-10 counts per second. The first awake EEG showed anomalies only during hyperventilation with spike and wave activity focal in the left parietal region with frequent generalization.
The following awake EEG showed abundant generalized spike-wave activity with a left epileptic focus, that could be seen either in the frontal or in the more parietal without any focal slow activity. Administration of rectal diazepam during the recording (7 years 4 months) confirmed the presence of a distinct left posterior epileptic focus (Fig. 3) . Exacerbation of the epileptic discharges during sleep was noted from the first sleep EEG record at 6 years (Table 4) . No clinical seizures were observed during any of the recordings.
During the period when rapid clinical improvement was observed no significant changes were seen in three comparative brief nap records obtained at short time intervals (7 years 2 months, 7 years 3 months and 7 years 6 months). The following whole-night sleep recording (7 years 9 months) showed a pattern of almost continuous spike and wave activity during slow wave sleep. The two following whole night recordings (8 years 1 month and 8 years 10 months) showed a slight decrease of the density of CSWS with marked fluctuations during the whole night sleep. Progressively the CSWS diminished (9 years 3 months) and became more prominent from the left hemisphere. It also became visible only in the first part of the sleep cycle and at a few short periods during the whole night sleep recording. The two last whole night sleep recordings (9 years 11 months and 11 years 4 months) showed only some minor abnormalities during sleep (rare generalized epileptic discharges without focal epileptic activity) (Fig. 4) .
Discussion
This child's problems when we first met him were not spectacular and he could have been described as an immature, anxious, slow, inattentive epileptic It is very unlikely that such significant, specific child with poor speech and well controlled and rapid changes were due to maturational seizures. The questions we asked at onset and the changes or to a psychotropic drug effect (anxiolytic data we gathered to answer them gave, however, a role of diazepines), independent from the antidifferent picture.
epileptic effect of the drug. First, the detailed development history and the results of the neuropsychological evaluation showed that he had been initially a bright and rapidly learning child who underwent subtle behavioural changes and an insidious stagnation in cognitive development with learning problems starting a few months prior to the recognized epilepsy. These difficulties were clearly fluctuating. His neuropsychological profile showed both nonspecific problems (slowness, inattention) but also an unusual language difficulty (dysfluency) associated with subtle dysphasic symptoms. By analogy with the more typical partial epilepsy syndromes with CSWS, these results made us postulate a potentially direct but relatively hidden effect of his epilepsy.
Third, he became able to learn complex reading skills in less than 1 year. Considering the marked difficulties he had shown in this domain before, we think that this is related to the better control of his epilepsy and not simply an unusually rapid 'normal' acquisition.
Second, a rapid improvement with change of anti-epileptic medication could be measured by comparative cognitive tasks (word generation, naming, subtests of the WISC-R). It coincided with the introduction of clobazam which had a sustained effect (without the often observed escape phenomenon). An aggravating effect of carbamazepine, which had been gradually withdrawn prior to its introduction can not be ruled out.
We could not demonstrate a close clinical-EEG correlation as there was no significant decrease of EEG discharges at the time of rapid clinical improvement. Parallel clinical-EEG improvement can sometimes be seen in these syndromes with anti-epileptic drugs or steroids, but this is not a regular feature and dissociations can be observed. This indicates that anti-epileptic drug therapy should be guided by the clinical situation, as much as by the presence of EEG discharges, whose intensity can be quite variable, as in this case (see Table 4 ). It must also be noted that at this period, only short comparative sleep tracings had been obtained. Whole night EEG recordings obtained later showed almost continuous CSWS in the early part of the night with a progressive decrease of the density of the discharges ('fragmentation') later in the night. As expected in the course of such an epileptic syndrome, a gradual 21  22  23  24  01  02  03  04  05  06  07 Time (hours) Fig. 4 . Evolution of whole-night sleep EEC recordings from 7 years 9 months to 11 years 4 months showing the 'density' (percentage) of diffuse spike-waves throughout the night which decreases markedly ('fragmentation') from 8 years 2 months and disappears completely from the age of 9 years 11 months (see also Methods and Results). reduction of epileptic activity was seen progressively over time with no CSWS in the last 2 whole night recordings at 10 and 11 years.
From the nosological point of view, our case belongs to the syndrome of idiopathic partial epilepsies and CSWS whose physiopathology is ill-understood and possibly different from the classical lesional epilepsies."J* The possible role of a cyst in the region of the EEG focus must, however, be discussed. It is known that such cysts can be found incidentally and their epileptic potential has not been demonstrated. The improvement in symptoms with anti-epileptic drugs only, also argues against a local pressure effect of the cyst as postulated in one publication.13 At the present time, it appears reasonable to envisage a continuum of syndromes from the genetically determined functional partial epilepsies with no or minimal neuropsychological consequences to the severe cases in which sometimes a focal lesion will be an additional or main factor in the deterioration of the patient.2J4 OLU observation must be added to the more spectacular cognitive and behavioural syndromes already described in childhood partial epilepsy syndromes with CSWS (Table 5 )lGzo and which can be related to the function of the cortical area or areas primarily involved in the epileptic process.
When the deficit is slowly progressive, not severe, or if the involved cortical zone does not have a critical role at the time, the disorder can remain inapparent or unrecognized because the symptoms can be non-specific or subtle, as was the language disorder of our child. This may also explain why some children with CSWS and no apparent problems have been described.
One must consider the influence on outcome, of age at onset, intensity of the epileptic process during the period it is active, as well as total duration during development (months, years). These factors will also determine the neuropsychological and behavioural consequences of these special partial epilepsy syndromes. They can be conceptualized in the way shown in Table 6 . Children may have fluctuations in performances and still score within average ranges on IQ tests, without loss of a specific ability (such as aphasia or apraxia). At the other extreme are those children whose epilepsy starts so early that it is impossible to distinguish between a developmental and acquired disorder and because so many more psychological and educational confounding factors exist.
Cases such as the one described in this paper are rarely reported because of the difficulty of suspecting symptoms and study them at the appropriate time and also because currently available antiepileptic drugs are often ineffective or can even worsen the symptoms. Thus, it is often impossible to bring a definite proof of the role of epilepsy in these special epileptic syndromes.15 Hopefully, Original article: T Deonna et al. 
